Objective: Studies relevant to rikettsial biology, its pathogenesis and diagnosis have increase due to the increase of rickettsioses incidents in the world, particularly over the the past two decades. We investigated the seroprevalence of the ricketsia disease in the Mersin province of Turkey. Methods: This study included 450 healthy individuals aged 5 years and over, who had attended family health centers in Mersin city center. Serum samples collected during November 2011 were evaluated. Rickettsia antibody assays were used indirect immunofluorescenc techniques. Data were analyzed using a descriptive analysis, the Chi-Square Test and the Student T Test for comparison of variables. Results: The prevelance of ricketsia positivity was determined as 9.8%. The seropositivities were higher in males, in the unemployed, in the occupational risk groups, in people who live in rural regions, in people who work in gardens/farms, in picnickers, in countryside walkers, in hunters, in owners of livestock, in people with no history of rash diseases. When the relationship of spotted fever group (SFG) seropositivity the risk factors was investigated, there was no statistical significance. Conclusion: According to our study rickettsial disease is detected in Mersin and it was seen that the rickettsiosis disease need for more comprehensive studies to show the prevalence in all of Turkey.
Introduction
Rickettsioses are worldwide zoonoses caused by bacteria (Genera Rickettsia and Orientia) and transmitted by arthropods (lice, fleas, ticks and mites). These zoonoses are among the oldest known vector borne diseases. In Europe, only Rickettsia spp. are etiological agents of rickettsioses. The gold standard in diagnosis is immunofluorescent antibody testing. 1 Where other tests are not available, the Weil Felix test can be used. 1 There are several classifications of Rickettsia spp. The most widely used is one that divides this genus into the spotted fever group (SFG) and the typhus group (TG). 2 It has been shown studies on the biology, pathogenesis and methods for diagnosing rickettsioses are increasing due to high incidence of rickettsioses in the past two decades. 1, 3 In Turkey, the number cases of the Mediterranean SFG have been increasing since 1990, especially in Thrace region and in Istanbul. 4 Today, exposures to tick bites or to tickborne pathogens have increased due to risky behaviours relating to rickettsioses, such as picnicking, jogging, camping, hunting, or safaris. Other relevant activities include frequent exposure to domestic or wild animals that are reservoir in endemic areas, working or living in wooded areas, vineyards or countrysides in which ticks are ubiquitous. Mediterranean spotted fever is considered endemic in Mediterranean countries. Rickettsiosis has been increasing in all Mediterranean countries. Ticks that are vectors are present in almost every region of Turkey, varying in numbers and characteritics, but there are limited studies on rickettsioses in Turkey despite increasing numbers of Mediterranean spotted fever cases and exposures to tickborne pathogens. Most previous studies have been of patients with clinical symptoms and sample sizes were quite small. Therefore, in our populationbased study, a questionnaire was used in order to identify risky behaviour models and the presence of rickettsial infections, and also to test for seropositivity in blood samples.
In the present study, rickettsial diseases were investigated in healthy individuals who had been living in Mersin province.
Methods
The target population consisted of 777,164 people aged 5 years and over, living in the center of Mersin province. The sample size was estimated by using EPI Info Version 3.5.1 software with a 95% confidence interval and 3% error. When the disease prevalence was considered to be 11.7%, the minimum sample size was estimated as 441. We planned to include 450 individuals aged 5 years and over, who had attended family health centers in Mersin city center. First, the total population aged 5 years and over in the Mersin city center was stratified on the basis of sex and age groups in decades. Afterwards the weighted numbers of the study population were calculated according to sex and each age group. For a better representation of our study sample, we collected data from several family health centers. For this reason, 25 family physicians (FPs) (totally there are 183 FPs in the city center) have been chosen by systematic sampling and 18 persons from the registered population of each FP were included in the study sample.
The study was approved by Mersin University Faculty of Medicine Ethics Committee. Patients above 5 years of age who had been admitted to a Family Health Center for any reason were included. Before enrolling in the study, each patient gave written informed consent.
Data collection
The sociodemographic data of participants were recorded on a data form on which there were 13 questions, three of them open-ended. The sociodemographic data form included age, gender, address (rural region-village-street name), occupation and educational level. This form also recorded field working, gardening, picnic frequency, countryside walks, camping, hunting, safari, history of animal husbandry, and history of spotted diseases with fever. Filling the data form took about five minutes. No one refused to participate in the research.
Blood samples taken from participants were centrifuged at 4000 rpm for 5 minutes. Then, 1 cc serum samples were put into Eppendorf tubes and stored at -30 o C until the assay. Before assaying, serum samples were taken to room temperature for 1 hour. Similarly, a Rickettsia IFA IgG test kit was taken from +4 o C to room temperature for 30 minutes before starting the assay. In this study, indirect immunofluorescence antibody (IFA) test was used as it is the most generally preferred among the serologic tests, and has been considered as the "gold standard". 1 It has been used by many laboratories with high sensitivity and specificity. So far as the validity rates are concerned, our study was of the seroepidemiologic type, and used the Rickettsia IFA IgG (Focus Diagnostics, Cypress, California, USA, Product Code: IF0100G) commercial kit. The procedure was performed according to recommended protocol by manufacturer. 5 
Results
Of the participants, 227 (50.4%) were female; the mean age of the participants was 32.7±18.3 (range, 5-79). The proportion of active employed people was 31.6% (n=142). Sociodemographic characteristics of the participants and associations with suggested risk factors were presented in Table 1 .
Rickettsia IgG antibody was positive in 44 (9.8%) of the subjects. None of the serum samples was positive for TG rickettsia IgG antibody. The seropositivities were higher in males (10.8%), in unemployed subjects (10.4%), in the occupational risk groups (21.1%), in the people who live in rural region (11.3%), in the people who work in gardens and farms (12.8%), in the picnickers (11.3%), in the countryside walkers (13.0%), in the hunters (9.8%), in those handling livestock (9.9%), in those who had no history of rash diseases (10.0%) than any the other groups. When the relationship of the SFG seropositivity to the risk factors was investigated, none were statistically significant (Table 1 ). There was no statistically significant difference between seropositivity and age ( Table 2 ).
The distribution of educational level is presented in Table 3 . When the seropositivity status of the participants was evaluated according to the educational level (university graduates) were found to be higher than the other groups but this difference was not statistically significant (Table 3) . 
Discussion
There have been many studies about rickettsiosis in Turkey. [6] [7] [8] [9] [10] Vural et al. 10 , studied ricketsiosis seroprevalence in rural Antalya in 1995. They found 13.2% seropositivity by IFA in healthy people who were in continuous contact with animals and they reported that the disease was endemic in that region. Tekin et al. 11 , conducted a study in Northern Anatolia and aimed to determine the high-risk behaviour models for ricketsioses together with seropositivity. They looked for the presence of anti-rickettsia IgG antibody by using the IFA technique. In total, 11.7% of the subjects were seropositive for the spotted fever group rickettsia IgG. But, there was no seropositivity for the typhus group. We found the rate for this seropositivity was 9.8% in our region.
In the studies from other countries, Marshal et al. 12 , found SFG seropositivity higher in rural people when compared to urban people in Northern Greece. Tekin et al. 11 reported that seropositivity was 1.48 fold higher in rural people than in urban people. Vural et al. 10 reported that dwelling in a rural region was a significant risk factor. In our study, the seropositivity was 11.3% for people who live in a rural region. And it is higher than for the other groups.
Some results of studies about Rickettsia seropositivity have reported these to be higher in males and other studies have reported them to be higher in females. [13] [14] [15] [16] In our study, the seropositivity was higher in males 10.8% compared to females females but there was no statistically significant difference between these in our study.
Tekin et al. 11 collected 580 blood samples to search the presence of antirickettsia IgG antibody, using the IFA technique. They reported that the mean age of seropositive and seronegative individuals were significantly different as 46.7±18.6 and 32.9±20.2, respectively. Kuloğlu et al. 13 , examined 30 patients diagnosed with spotted fever ricketsiosis between 1997 and 2003 at Trakya University. The mean age of the study group was 53.6±15 years. Ozgunes et al. reported 20 rickettsiosis cases with a mean age of 38.0 14 ; which was similar to the mean age of our study group. In our study, the seropositivity in the occupational risk groups is 21.1% (n=4); whereas it is 9.3% (n=40) in non-risky occupations. Although this difference is not statistically significant, the ratio is high and remarkable. Despite the fact that the rate is more than two times, this is due to the small number of those with occupational risks.
In previous studies, picnicking was the reported risk factor which was followed by country walking and gardening. However, in our study, none were statistically significant. Tekin at al. reported that doing gardening was a risk factor with a seropositivity rate of 18.8%. 11 In our study, similar to other studies, we found no positivity for the typhus group rickettsia.
Conclusion
Case series from our country have revealed that rickettsioses and seropositivity are more frequent than expected. In this study, seropositivity was 9.8% in our region. Besides the epidemiologic rate, risky behaviours and populations at risk were also determined. In our country, especially during the summer, ricketsial diseases must be considered in differential diagnoses when a patient presents with fever and muscle and joint pain. In addition, risky behaviour models should be evaluated in detail and people should be informed about rickettsioses in order to improve the level of awareness. We believe that this study is important as the first step of further studies with larger samples and should be supported.
Potential conflicts of interest
None of the authors any potential financial or nonfinancial conflicts of interest related to this manuscript.
